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Die Vokalqualität von Schwa im Schweizerdeutschen
Abstract: Observations in specialist literature as well as the perception of lay people suggest 
that in Swiss German dialects in general and even more so in the dialects of Central Switzerland 
the unaccented vowel in words such as machä (‘make’), which is here referred to as schwa, is not 
a completely central vowel corresponding to [ə] but is closer to [æ] or [ɛ].
In order to verify whether these observations are correct, recordings from Central Switzerland and 
Zurich were analyzed and later also compared to recordings of speakers from Germany speaking 
Standard German. The results show that speakers of both Swiss German dialects pronounce schwa 
with a more open quality than the speakers from Germany. The analyses of different factors reveal 
that for the Swiss but not for the Germans the degree of openness of schwa correlates with a more 
deliberate articulation. It can, therefore, be assumed that the Swiss German schwa’s target is not a 
completely central but rather a slightly open vowel. Furthermore, in the dialects of Central Swit-
zerland the vowel is articulated with more spread lips than in Zurich German. Nevertheless, the 
formant values lead to the conclusion that the Swiss German schwa is still fairly central and does 
not overlap with any front vowels. It is most precisely represented by the phonetic symbol [ɜ].
Keywords: Schwa, Vowel quality, Swiss German, Pronunciation, Perception, Transliteration
Kurzfassung: Beobachtungen in der Fachliteratur sowie in der Wahrnehmung von Laien 
deuten darauf hin, dass der hier als Schwa bezeichnete unbetonte Vokal in Wörtern wie machä 
(‘machen’) in Dialekten der Deutschschweiz im Allgemeinen und der Zentralschweiz im Spe-
ziellen nicht völlig zentral ([ə]) ist, sondern näher bei [æ] oder [ɛ] liegt.
Um zu überprüfen, ob diese Beobachtungen zutreffen, wurden Aufnahmen aus der Zent-
ralschweiz und Zürich analysiert und später noch mit Aufnahmen von Standarddeutsch spre-
chenden Deutschen verglichen. Die Ergebnisse zeigen, dass die Schweizer Dialektsprecher 
Schwa mit einer offeneren Qualität aussprechen als die Deutschen. Die Analysen verschiedener 
Faktoren zeigen, dass für die Schweizer, nicht aber für die Deutschen, der Grad der Offenheit 
von Schwa mit einer bewussteren Artikulation korreliert. Es kann daher angenommen werden, 
dass das Target des Schwa im Schweizerdeutschen kein völlig zentraler, sondern ein leicht offe-
ner Vokal ist. Zudem wird der Vokal in den Dialekten der Zentralschweiz mit gespreizteren Lip-
pen artikuliert als im Zürichdeutschen. Dennoch lässt sich aus den Formantenwerten schlies-
sen, dass Schwa im Schweizerdeutschen immer noch ein eher zentraler Vokal ist, bei dem kaum 
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Überschneidungen mit den vorderen Vokalen auftreten. Der Laut wird am genauesten durch 
das phonetische Symbol [ɜ] wiedergegeben.
Schlagworte: Schwa, Vokalqualität, Schweizerdeutsch, Aussprache, Wahrnehmung, Verschrif-
tung
1. Introduction
The quality of the different vowels varies from one Swiss German dialect to another. This 
is a fact of which the speakers are highly aware and which is well documented in dialecto-
logical publications (for example Hotzenköcherle 1962: volume I). However, both 
in lay people’s awareness as well as in research the focus lies on full vowels in accented 
syllables whereas little attention is paid to the generally unaccented central vowel schwa.
There is reason to believe that there are differences in the quality of schwa between 
different dialects spoken in Switzerland on the one hand and between Swiss German 
dialects and Standard German as spoken in Germany on the other hand. These assump-
tions are based on the following observations:
– There are a few observations in specialized literature on Swiss German which in-
dicate that the quality of the vowel in the ending of infinite verbs is more open in 
the dialects of Central Switzerland than in other regions (Hotzenköcherle 1975: 
volume III: map 1, Weber 1987: 29; both based upon auditory perception). Fur-
thermore, for Standard German it has been stated that in varieties in the southern 
part of the German-speaking area the vowel in unstressed syllables with <e> is not 
pronounced as centrally as in Central and Northern Germany (Kleiner/Knöbl/
Mangold 2015, Krech et al. 2009, Christen et al. 2010). These findings will be 
reviewed in section 1.2.
– As far as lay people are concerned it can be observed that when writing informal 
short messages in their dialect, many native speakers of Swiss German tend to use 
the letter <ä> for sounds which are here defined as schwa (see section 1.1). This could 
indicate that they are reluctant to associate the dialectal vowel with the Standard 
German schwa.
The aim of the present study is to examine the perceived and the acoustic quality of 
schwa. After a discussion of the status of schwa in Swiss German and in Standard Ger-
man (section 1) the linguistic and metalinguistic data from Central Switzerland and 
Zurich is presented (section 2). The metalinguistic comments of the informants from 
Central Switzerland as well as a corpus of text messages are analyzed in order to find 
out about the speakers’ perception of schwa (section 3). The linguistic data is used for 
acoustic analyses examining the precise quality of schwa in Central Swiss German and 
in Zurich German in order to find out whether it is a central vowel or a vowel clos-
er to [æ] or [ɛ] and whether its quality varies due to geographical or linguistic factors 
(section 4). Furthermore, the quality of schwa in Swiss German is compared to that in 
northern Standard German (section 5).   
Th is m a te ria l is u n d e r cop yrigh t .  An y u se  ou tsid e  of th e  n a rrow  b ou n d a rie s 
of cop yrigh t  la w  is ille ga l a n d  m a y b e  p rose cu te d .   
Th is a p p lie s in  p a rt icu la r to  cop ie s,  t ra n sla t ion s,  m icrofilm in g  
a s w e ll a s stora ge  a n d  p roce ssin g in  e le ct ron ic syste m s.  
©  Fra n z Ste in e r Ve rla g,  Stu t tga rt  2020
5The quality of schwa in Swiss German
1.1 Definition of schwa
In the present study, the term “schwa” is used to designate the vowel which occurs in lex-
ically unstressed syllables of verbs, nouns and adjectives as well as in articles (singä ‘sing’, 
ä Tanä ‘a pine tree’, än chliinärä Wagä ‘a smaller wagon’) in most Swiss German dialects 
(see next section). In Standard German, schwa refers to the lexically unstressed vowel 
spelled with <e> (for example ich singe ‘I sing’, eine Tanne ‘a pine tree’, bekommen ‘get’).
Both in Swiss German and in Standard German, schwa can occur in word final and 
medial position in words also containing at least one full vowel. In Swiss German schwa 
can also be in the word initial position in articles such as än or äs; in Standard German 
initial schwa only occurs in weak forms of articles such as en or em. Furthermore, in 
Swiss German schwa can be the second part of a diphthong (niä ‘never’, guät ‘good’).
In Standard German, the central vowel [ɐ] appears in unstressed syllables or diph-
thongs involving <r> (Vater [ˈfaːtɐ] ‘father’, nur [nuːɐ̯] ‘only’), whereas in most Swiss 
German dialects this vowel does not occur.
The phonological status of schwa in Standard German is contested. There are argu-
ments which speak in favor of a phonemic status of schwa – most importantly the exist-
ence of minimal pairs such as Freunden ([-ən] ‘friends’) vs. Freundin ([-ɪn] ‘girlfriend’) 
or Liebe ([-ə] ‘love’) vs. lieber ([-ɐ] ‘nicer’). Arguments against its phonemic status are 
its restricted distribution and the schwa/zero alternation in word pairs such as Türe – 
Tür (‘door’) (see Wiese 1986, Noske 1992: 141–183, Staffeldt 2010).
In the Swiss German dialects of Central Switzerland and Zurich (see Fleischer/
Schmid 2006: 247) schwa can be considered as a phoneme because of minimal pairs 
such as the following:
(1) liäbä ‘to love’ vs. Liäbi ‘love’
(2) än rand ‘an edge’ vs. an rand ‘towards the edge’ vs.  in rand ‘into 
the edge’
(3) än guätä Maa ‘a good man’ vs. ä guäti Frau ‘a good woman’
This interpretation is strengthened by the observations that in Swiss German schwa can 
be the only vowel in a word (for example in the definite article dä or in the indefinite 
articles ä or än) and that there is no systematic alternation between schwa and zero (for 
example Tanä, Wagä but not *Tan, *Wag). The term “schwa” in this paper thus refers to 
the phoneme /ə/. Whether this phoneme is pronounced with a sound that corresponds 
to the central vowel [ə] or with a different vowel is the object of investigation.
1.2 Schwa in Swiss German and in Standard German
The “Sprachatlas der deutschen Schweiz” (‘Linguistic atlas of German-speaking Swit-
zerland’ by Hotzenköcherle 1962–1997) presents phonetic, morphological and lex-
ical variants from all Swiss German dialects based on data gathered in the middle of 
the twentieth century. For this study, the map of the quality of the vowel in the ending   
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of infinite verbs (Hotzenköcherle 1975: volume III: map 1) carries highly relevant 
information (see figure 1). It shows that in the dialects of Central Switzerland the vowel 
in this position is pronounced with a more open quality (towards [æ], [ɛ] or [a]) than 
in the dialects of most of German-speaking Switzerland. The two dialects of Valais and 
Grisons are not considered here due to their verb endings with full vowels.
A very similar distribution can be seen on the map of the “Sprachatlas der deutschen 
Schweiz” showing the pronunciation of the three centering diphthongs deriving from 
Middle High German ie, uo and üe (for example in viär ‘four’, Fuäss ‘foot’, Stüäl ‘chairs’): 
the second part of these diphthongs is indicated as [æ] for the dialects of Central Swit-
zerland, for the other dialects (apart from the Valais) it is indicated as [ə] (Hotzen-
Fig. 1: Map from the “Sprachatlas der deutschen Schweiz” (Hotzenköcherle 1975: volume III: 
map 1) showing the quality of the vowel in the ending of infinite verbs.
The towns the informants of Central Switzerland come from are marked with the first letter(s): 
Hergiswil (H), Stans (St), Emmetten (Em), Sarnen (Sa), Lungern (L), Melchtal (M), Engelberg 
(En) and Seelisberg (Se); the speakers of Zurich German come from the area around Zurich.
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köcherle 1962: volume I: maps 140–145). The diphthongs are, however, not included 
in the acoustic analyses of the present study.
For the dialect of the canton of Nidwalden, in which seven of the eight towns of the 
corpus of Central Switzerland are located, Niederberger describes the e-sound in 
unaccentuated syllables as a “short, slightly open E between E and Ä” (Niederberger 
2007: 16; translated by the author). In his dictionary he transcribes it with the same let-
ter (<è>) he uses for the stressed vowel [ɛ], for example <Èrgèr> (‘nuisance’) or <nèrg-
gèlè> (‘to nag’) (Niederberger 2007: 16).
In his grammatical description of Zurich German, Weber (1987: 29) writes that the 
“e” in unaccented syllables is a reduced neutral sound but he specifies: “Er hat eher ä- als 
ö-Klang. In der ländlichen Sprechweise, bes. gegen das [Zürcher] Oberland hin und 
hier selber nimmt er etwas bestimmtere ä-Farbe an, doch nicht so ausgeprägt wie in 
den Glarner oder Schwyzer Mundarten.” (‘It sounds more like an ä than like an ö. In the 
rural dialects, especially towards and in the [Zurich] Oberland it has more of an ä-color 
but not as pronounced as in the dialects of Glarus or Schwyz.’)
With regard to Standard German, the two main pronunciation dictionaries state that 
in Southern Germany, Austria and Switzerland the pronunciation of schwa is less cen-
tral than in Central and Northern Germany: In the “Duden” (Kleiner/Knöbl/Man-
gold 2015: 72) the “southern schwa” is described as being between [e] and [ɛ], often 
closer to [ɛ], and transcribed with the symbol [ɜ]; in the “Deutsches Aussprachewör-
terbuch” (Krech et al. 2009: 246 and 268) it is described as front vowel which is only 
slightly centralized in Austrian Standard German and in Swiss Standard German (for 
Austria see also Bürkle 1995: 100, Moosmüller 2007: 52; for Switzerland see also 
Hove 2002: 119, Christen et al. 2010: 190–192).
It can be mentioned here that open pronunciations are also observed in the area 
of Hamburg. The pronunciation of [ɛ] in the place of a final schwa in words such as 
Stube (‘living room’) or Wolke (‘cloud’) is listed in the “Hamburger Variablenkatalog” 
(‘Hamburg Catalogue of Variables’ by Bieberstedt/Ruge/Schröder 2016: 404). 
The “Norddeutscher Sprachatlas” (‘Linguistic Atlas of Northern Germany’ by Elmen-
taler/Rosenberg 2015: 173–178) as well as Lameli (2004: 229) also note this pro-
nunciation variant for Standard German [ɐ]. This open pronunciation is sometimes 
reflected in the written language by the letter <ä> when imitating the Hamburg pro-
nunciation, for example in the spelling <biddä> (for <bitte> ‘please’/‘there you go’, for 
example in the title of a movie episode of the television series “Dittsche” featuring a 
Hamburg milieu figure (WDR 2010) or in a newspaper column about life in Hamburg 
(Sokolowsky 2012)).
1.3 The linguistic situation in German-speaking Switzerland
The linguistic situation in German-speaking Switzerland is generally described as di-
glossia (Ferguson 1959). Regardless of education and social class, all people use the 
local dialect when speaking to other German-speaking Swiss in non-formal situations.   
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Standard German is only spoken in formal situations such as in education or in politics 
as well as with non-dialect speakers. In written language Standard German is used. The 
dialect is only written rarely in short informal communication such as text messages. 
There is no binding orthography and the rules for Standard German spelling can only 
partly be applied to Swiss German.
While the older literature on diglossia describes the dialect as the form with low pres-
tige, it is now acknowledged that in linguistically stable areas such as German-speaking 
Switzerland the dialect has a high prestige in many situations. Most Swiss are proud 
of their dialect, which they see as a cultural asset. On the one hand, a person’s dialect 
displays subtle differences to dialects of other areas of Switzerland; on the other hand, 
the Swiss German dialects as a whole set German-speaking Switzerland apart from Ger-
many and Austria – less by its linguistic variants than by its use as the everyday language 
of German speaking Swiss of all social classes. The dialect thereby serves both as local 
and as national identifier. This has the effect that when people participate in a linguistic 
study, they do not converge to Standard German but rather tend to diverge by using 
obsolete variants.
2. Data
2.1 Data from Central Switzerland
The data from Central Switzerland comes from the “Länderen” project, which examines 
Central Switzerland both as a linguistic and as a perceptual space (Christen/Buche-
li/Guntern 2015, Christen 2015). The data contains recordings of informants from 
eight different towns in Central Switzerland, namely Hergiswil, Stans, Emmetten, Sar-
nen, Lungern, Melchtal, Engelberg and Seelisberg (see map in fig. 1).
For the present study both linguistic and metalinguistic data were used. In order to 
find out about lay people’s perception of schwa, the parts of the interviews in which the 
informants describe their own dialect and other Swiss German dialects were studied. 
These were analyzed for all 60 informants.
For the phonetic analyses the recordings of five informants in each of the eight towns 
were chosen (the five additional recordings in four of the towns were omitted), thus 
amounting to a total of 40 recordings. The 17 women and 23 men were between 40 and 
60 years old at the time of the data collection. All recordings were made at the homes of 
the informants in a quiet room using a Zoom H2 recording device.
The 17 occurrences of schwa were taken from six sentences used by Georg Wenker 
for the “Sprachatlas des Deutschen Reichs” (‘Linguistic atlas of Germany’ 1888–1923; 
published by Schmidt/Herrgen 2001 ff.). The sentences were written in Standard 
German, the informants were asked to translate them into their dialect. The fact that this 
involves translation from one variety into another variety of the same language is not 
ideal but since the Swiss dialects are hardly written (see section 1.3) this procedure is not 
more unnatural than presenting the sentences written in Swiss German, which is why   
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this method is commonly used in dialectological studies. For every sentence, the tran-
scriptions were segmented and aligned to the recordings using WebMAUS with forced 
alignment (Kisler/Schiel/Sloetjes 2012, WebMAUS 2015). The segmentation was 
then corrected manually.
In total, the tokens which could be used for the study amounted to 530 tokens for 
schwa and 585 tokens for the front unrounded and back rounded vowels (/i/, /e/, /æ/, 
/ɑ/, /o/ and /u/, since /ɛ/ does not normally occur in the Central Swiss dialects).1 The 
full vowels were used on the one hand for the normalization process of the formants 
(see section 2.3), on the other hand for judging the position of schwa in relation to these 
vowels.
2.2 Data from Zurich
The data from Zurich consists of recordings made within the research program “Lan-
guage and Space” (<https://www.spur.uzh.ch/en.html>; see for example Ruch 2015). 
The speakers are 16 women from the Zurich area who were at the time of the recording 
between 18 and 24 years old. All participants were monolingual native speakers of Swiss 
German and self-reported speakers of the Zurich dialect who grew up in the Zurich 
area. Most of them were students at one of the universities or technical colleges in the 
region of Zurich (Ruch 2015).
Every speaker translated five sentences from Standard German to Zurich German 
and pronounced 15 single words prompted by picture cards. This amounts to 370 tokens 
for schwa and 289 tokens for full vowels (/i/, /e/, /ɛ/, /æ/, /ɑ/ and /o/, since /u/, 
unfortunately, does not occur in the Zurich corpus). The recordings were carried out, 
transcribed and segmented by Hanna Ruch. While the translation task is basically the 
same as for Central Switzerland, the influence of the difference of the method of data 
collection in which individual words are elicited is examined in section 4.2.
2.3 Processing of the data and vowel normalization
For all vowels the first three formants, the duration and the intensity were extracted 
using a Praat (Boersma/Weenink 2015) script. The maximal number of formants to 
be extracted was set to five. For female speakers the maximum value was set to 5500 Hz, 
for male speakers to 5000 Hz. For each of the formants the median, mean, and standard 
deviation were calculated over the whole duration of the segment. It was decided to 
1 In general, the short vowel was chosen, but in some instances the long vowel had to be resorted to. This 
is not expected to have an effect upon the normalization since a comparison of the chosen vowels reveals 
no significant differences between the F1 and F2 values of the short and the respective long vowels. These 
findings correspond to previous studies, which have shown that in Swiss German dialects there are no or 
only minimal differences between short and long vowels (see Schmid 2004: 110–111, Fleischer/Schmid 
2006: 247, Haas 1978: appendix [no page number] fig. 19).
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use the median as a basis for the present analyses since it is more robust against faulty 
assignments and since it minimizes the effects of formant transitions. Values diverging 
by more than three standard deviations were removed.
In order to eliminate variation caused by physiological differences among speakers 
while at the same time preserving sociolinguistic, dialectal, and cross-linguistic differ-
ences in vowel quality, the vowels were normalized. This was especially necessary in this 
case, since the corpus from Central Switzerland contains both female and male speak-
ers while the corpus from Zurich only contains female speakers. The normalization 
eliminates the differences due to differences in the vocal tract to a large extent. A test 
comparing the normalized formants of the female and male speakers of the corpus of 
Central Switzerland revealed very similar values for the two groups, thus showing that 
the procedure was effective.
The normalization was done using the online platform NORM, version 1.1, by 
Thomas and Kendall (2007). The platform allows the user to choose the method 
with which to perform the normalization and then does the calculation based on a table 
containing the vowel, the identity of the speaker, the context and the values for F1, F2 
and F3, which in this case had been previously extracted using Praat (Boersma/Ween-
ink 2015). Since the set of vowels was not identical for the Central Switzerland and the 
Zurich corpus, both a formant intrinsic normalization method using only the data of 
schwa as well as a formant extrinsic normalization method using the information across 
all vowels were applied. In both cases the method developed by Nearey (1977) was 
chosen since studies comparing different normalization methods found this method to 
perform well (Adank/Smits/Van Hout 2004, Flynn 2011) and since it also includes 
the third formant.
The results of the normalized formant values of schwa of the two procedures were 
very similar. Therefore, for the further analyses the values of the formant extrinsic nor-
malization procedure were used. The information on the full vowels was useful for de-
termining the position of schwa in relation to the front and back vowels. Furthermore, 
vowel-extrinsic methods are generally considered to perform better than vowel-intrinsic 
methods (Adank/Smits/Van Hout 2004, Flynn 2011).
3. Speakers’ perception of schwa
3.1 Informants’ mentions of schwa
In the interviews within the “Länderen” project (see section 2.1) both linguistic and 
metalinguistic data were collected. The informants were asked to list characteristics of 
their own and other Swiss German dialects. A total of almost 400 statements referring to 
phonetic characteristics were gathered. The majority of these observations by lay peo-
ple – for example on the geographical distribution of the variant [ui̯] – are surprisingly 
accurate. However, only one statement, which corresponds to 0.25 % of all meta-linguis-
tic phonetic comments, refers to the unaccented vowel: an informant from Hergiswil   
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states that people from Lungern and the neighboring town Giswil speak “with ä” and 
gives hüorä (intensifier) and heuwä (‘make hay’) as examples.
One of the reasons why the pronunciation of schwa is referred to so rarely most like-
ly has to do with the fact that schwa neither has a letter of its own in the German alpha-
bet nor a name in everyday language. Using the terminology proposed by Auer (2014), 
schwa can be considered as not salient in a sociolinguistic sense but perhaps as salient 
in a cognitive sense since the way in which dialect speakers transliterate the sound indi-
cates that they do perceive a difference between their own vowel and Standard German 
schwa (see also Lenz 2010).
3.2 Transliteration of schwa in Swiss German text messages
Though the Swiss German dialects are primarily used in oral communication, there are 
situations in which the dialect is also used in writing. Typically, these are short informal 
texts such as mobile phone text messages. Because there are no binding orthographic 
rules, people are forced to choose their own spelling (see Siebenhaar 2006, Chris-
ten 2004). In doing so, writers apply different, partially conflicting strategies:
– The spelling aims at reflecting the pronunciation.
– The spelling is influenced by the orthography of Standard German.
– The spelling deliberately diverges from Standard German orthography in order to 
mark the message as dialectal.
– The variant helps avoid ambiguity, for example <iä> (see below).
– The writer wants to be fast and/or original by using short variants (<thx> ‘thanks’), 
acronyms (<LOL> ‘laugh out loud’) or abbreviations containing numerals (<2> for 
‘two’/‘to’/‘too’; <l8> ‘late’) or single letters (<c u> ‘see you’) (see Crystal 2008, 
Grant 2013).
In order to find out more about the spelling variants used for schwa, a query was under-
taken using the Swiss SMS Corpus (Stark/Ueberwasser/Ruef 2009–2014), which 
contains a total of 25 947 text messages of which 10 706 are written in Swiss German. 
Since for most text messages no demographic information is available, the messages 
were not filtered by dialect.
The study of these text messages reveals that many writers use both <e> and <ä> to 
represent the sound here referred to as schwa. Due to the little amount of text available 
from most writers it is difficult to analyze how consistent they are. There seem to be 
some writers who tend to use <e> whereas no writer of whom the corpus contains at 
least four text messages consistently uses <ä>. Most writers vary between <e> and <ä>. 
This can be illustrated by two examples from the Swiss SMS Corpus:
(1) [ID 318]: mann ey ich mus ebe schaffä (nid so wiä bi dä post sondern richtig schaffä :-P) 
(‘man, I have to work [not like at the post office – real work]’).
(2) [ID: 452]: Guätä schöne obig liebs, hoffä häsch än guätä tag gha? Jep da isch supi mit 
next mittwuch, warte am halbi 4 uf dich bim treffpunkt=) freu mi rießig , schös erhol-  
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sams öbetli wünsche i (‘Good evening love, I hope you had a good day? Yes it is super 
for next Wednesday, I will wait at 3:30 for you at the meeting point =) I am very 
excited, I wish you a nice relaxing evening’)
In a similar study, Siebenhaar (2006: 27) analyzes the spelling of the infinitive of 
the word chatten (‘chat’). In local chat rooms of Bern and Zurich between 24 % and 
29 % of the occurrences of this word (about 400 tokens in each chat room) were spelled 
with a final <ä>, most other occurrences with a final <e>. The spelling variant <ä> is 
also observed in business or product names; Petkova (2017) lists examples such as a 
florist named Bluämä-eggä (literally ‘flower corner’) or a bakery product advertised as 
Bürä-Biräwegge (‘farmer’s pear bread’).
Christen (2004: 79–80) interprets these spelling variants as a strategy of visual-
ly marking the text as dialect by diverging from Standard German orthography, thus 
serving as a kind of reading aid. Another function of the spelling variant <ä> is disam-
biguation: while <ie> can stand for either [iə̯] when based on phonetic spelling (as in 
lieb in example 2) or [iː] when based on Standard German orthography (as in rießig in 
example 2), the spelling <iä> as in the above wiä clearly represents the diphthong.
The question arises, though, whether the spelling variant <ä> does not also indicate 
a certain awareness of a different quality of schwa – namely in comparison to its pronun-
ciation in Germany – in the sense that the Swiss German vowel is perceived as closer in 
quality to [æ] or [ɛ] than to the Standard German [ə]. This assumption is supported by 
the observation that when transcribing phonetically, many students use [æ] or [ɛ] for 
the unstressed vowels of their own dialect, insisting that the sound is closer in quality to 
the front vowel in question than to a central schwa.
4. Results of the acoustic analyses
4.1 Overview of the vowel quality
The following ellipses created in Praat based on the normalized F1 and F2 values of all 
vowels with one standard deviation present an overview of the position of schwa in the 
vowel space of the speakers from Central Switzerland and from Zurich.
Figures 2 and 3 show that in the dialects of Central Switzerland and Zurich the ma-
jority of the pronunciations of the vowels here defined as schwa are central vowels with 
F1 values higher than those of /i/ and lower than those of /æ/ and F2 values between 
those of /e/ and /o/. The values for schwa are quite dispersed, especially for the first 
formant.
As for the other vowels, for both dialects the low and central position of /æ/ is re-
markable, as well as the fact that in the dialects of these parts of Switzerland /ɑ/ is clear-
ly a back vowel.
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4.2 Schwa in single word utterances vs. in words in sentences
Before continuing the analyses, it is important to check whether it makes a difference 
whether the vowels are pronounced in words occurring in read sentences or in single 
words. While the corpus for Central Switzerland consists of sentences, the Zurich cor-
pus contains both schwas in words in whole sentences as well as in single word utteranc-
es. These two are compared here. The statistical analyses in this study were done with 
linear mixed effects models including word and speaker as random effects using the lin-
ear mixed effects model lme4 (Bates et al. 2015) of R (R Core Team 2013), the boxplots 
were drawn using ggplot2 (Wickham 2009).
The F1 values for schwas in single word utterances are much higher than the F1 values 
of schwas in words spoken in a sentence. Linear mixed effects analyses prove this differ-
ence to be highly significant (χ2(1) = 77.16, p < .001). The F2 and F3 values, on the other 
hand, do not display any significant difference between schwas in sentences and schwas 
in single word utterances. Thus, when the informants only utter a single word prompted 
by a picture card, for example Lungä (‘lung’), they articulate schwa more openly than 
when it appears in a word in a whole sentence, for example D Lungä isch äs Organ (‘The 
lung is an organ’).
The enunciation of a single word into a microphone in the context of a linguistic 
study is bound to produce hyperarticulation (Lindblom 1990). The fact that in this 
context schwa is more open and thus less central could, therefore, indicate that the 
speakers’ target for the schwa is a vowel which is not quite central but which is slightly 
open.
Fig. 2: Normalized vowels of speakers from 
Central Switzerland
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Due to the different quality of schwa in single word utterances, all occurrences of schwa 
in single words are excluded from the following analyses since the data from Central 
Switzerland and from Germany contains only schwas from words in sentences.
4.3 Interdialectal variation
Both the “Sprachatlas der deutschen Schweiz” (Hotzenköcherle 1975: volume III: 
map 1) and Weber (1987: 29) state that schwa has a different quality in Central Switzer-
land than in most other Swiss German dialects (see section 1.2), which are here repre-
sented by Zurich German. It shall be examined here whether this can be confirmed by 
the present data.
First, it shall be examined whether there are differences within Central Switzerland. 
It must be kept in mind, however, that the sample per town is fairly small. The statistical 
analyses with linear mixed effects models (Bates et al. 2015) show that there are no 
significant differences between the values of the first, second and third formant between 
the towns in Central Switzerland. This is why it seems justified to treat the speakers from 
Central Switzerland as one group.
Next, the speakers from Central Switzerland are compared to the speakers from Zu-
rich. Linear mixed effects analyses revealed no differences for the F1 and F2 values of 
schwa. However, the F3 values of the Central Swiss German speakers’ schwa are signif-
icantly higher (χ2(1) = 14.93, p < .001) than those of the Zurich German speakers, as can 
be seen in figure 6.
Since low F3 values can be seen as an indication of lip rounding, the higher F3 val-
ues of Central Switzerland lead to the assumption that these speakers pronounce schwa 
with more spread lips than speakers from Zurich. Possibly, this can be seen in connec-
tion with the tendency to delabialize front vowels in words such as Götti > Getti (‘god-
father’) and Füchs > Fichs (‘foxes’). Delabialization is typical for the towns of Central 
Fig. 4: Normalized F1 values of schwa in sen-
tences vs. schwa in single words in the Zurich 
corpus
Fig. 5: Normalized F2 values of schwa in sen-
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Switzerland examined in the present study (Hotzenköcherle 1962: volume I: maps 
47, 52 and 101–107).
These results support the perceptual observations by Hotzenköcherle (1975: 
III: map 1) and Weber (1987: 29) that there is a difference between the schwa in the 
dialects of Central Switzerland and Zurich. This difference, however, seems to lie less in 
the degree of openness or frontedness of the vowel than in the presumable pronuncia-
tion with more spread lips in Central Switzerland leading to a perceptual shift towards 
the unrounded vowels.
4.4 Schwa in polysyllabic content words vs. in monosyllabic function words
The map for schwa of the “Sprachatlas der deutschen Schweiz” (Hotzenköcherle 
1975: III: map 1) in figure 1 is based on endings of infinite verbs. An analysis shall show 
whether the quality of the vowel which is here defined as schwa differs according to 
whether it occurs in a content word or a function word.
Linear mixed effects analyses show a significant effect upon both formants: Func-
tion words have significantly lower F1 values than content words (χ2(1) = 10.49, p = .001; 
see fig. 7). The F2 values are higher in function words than in content words; this dif-
ference is significant on the 0.05 level (χ2(1) = 6.02, p = .014; see fig. 8). The schwa in 
content words is thus spoken with a more open and perhaps slightly less fronted quality 
than in function words.
A difficulty of this distinction is that several categories overlap: all content words 
with schwa are polysyllabic words consisting of two to four syllables while all function 
words taken into consideration for the present study are monosyllabic (definite or in-
definite) articles. In the content words, the syllable with the schwa does not carry the 
lexical stress. However, the content word is likely to carry prosodic stress. The articles, 
on the other hand, cannot carry any prosodic stress: if accentuation is required, articles 
are replaced by demonstrative pronouns.
It is, of course, no coincidence that schwa should appear precisely in these two en-
vironments which tend to lead to qualitative and quantitative reduction of the vowel: 
Fig. 6: Normalized F3 values of schwa in Central Switzerland and in Zurich
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Vowels in unstressed syllables in polysyllabic words can be subject to polysyllabic short-
ening, which can contribute to hypoarticulation or centralization (Lehiste 1972) and 
vowel quality in function words has been found to be reduced (Van Bergem 1993).
The present results reveal a systematic difference between the articulation of schwa 
in these two environments, especially in respect to its openness, in that F1 is significantly 
higher in content words than in function words.
4.5 Duration
Phonologically, schwa is a short vowel in German. Its duration varies considerably de-
pending on different factors, most notably its position in the phrase. In the present cor-
pus the duration of the examined tokens of schwa varies between 19 ms and 189 ms with 
a mean of 66 ms and a median of 60 ms.
The following analysis was done to see if there is a correlation between the duration 
of schwa and its formant values. In order to exclude a potentially distorting effect of 
prepausal vowel lengthening the tokens in which the word containing the schwa occurs 
at the end of a phrase or before a hesitation were excluded.
The analysis of schwa in non phrase final position reveals a significant positive cor-
relation between the duration of schwa and its normalized F1 values; the Pearson cor-
relation coefficient is positive and highly significant (r(515) = .356, p < .001, see fig. 9). 
For the normalized F2 values the correlation is slightly negative and significant on a low 
level (r(515) = -.096, p = 0.029).
Schwas which are pronounced longer, therefore, tend to have a more open and 
slightly less fronted quality than shorter schwas. Based on studies that show that a short-
er duration entails a centralization of full vowels (for example Gendrot/Adda-Deck-
er 2005), the observation that duration has an effect upon the formants leads to the 
assumption that the target of Swiss German schwa is not a central but a slightly more 
open vowel. If the target of Swiss German schwa were a completely central vowel, one 
Fig. 7: Normalized F1 values of schwa in con-
tent words vs. function words
Fig. 8: Normalized F2 values of schwa in con-
tent words vs. function words
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would expect random variation and no effect of duration (as is the case for schwa in 
Germany, see section 5).
4.6 Further possible internal linguistic factors
In Swiss German as well as in Standard German, schwa can occur in the word final, 
medial or initial position (see section 1.1). Christen et al. (2010: 187–192) find that in 
the Swiss variety of Standard German word final <-e> is pronounced with a less central 
quality ([e̽]) than in the unaccented vowel in a closed final syllable such as <-en> ([ə]). 
Higher F1 values for schwa in word final position are also observed in American English 
by Flemming and Johnson (2007) and by Lass (2009). However, in the data of the 
present study, linear mixed effects analyses do not reveal any significant effect of the 
position of schwa within the word on its formants.
A further possible factor is the phonetic environment of schwa. Due to the non-rep-
resentative distribution of the sounds preceding and following schwa, however, this 
factor was not analyzed. Different studies in other languages suggest that the phonetic 
environment may have a small effect upon the quality of schwa, for example Kondo 
(1994) for English and Koopmans-van Beinum (1992) for Dutch. In Standard Ger-
man both the phonetic environment (Kohler/Rodgers 2001: 97–123) and the geo-
graphical origin of the speaker (Hahn/Siebenhaar 2016) have a strong effect upon 
whether schwa is pronounced or elided. In French, Fougeron, Gendrot and Bürki 
(2007) find that optional schwas differ from obligatory schwas by higher F1 values and 
slightly lower F2 values.
Fig. 9: Correlation of the duration of non phrase final schwa with its normalized F1 values
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5. Comparison with data from Germany
As shown in section 1.2, different reference works and papers state that when looking at 
varieties of Standard German, schwa is spoken with a more central quality in Central 
and Northern Germany as opposed to a more open quality in Southern Germany, Aus-
tria and Switzerland. Though the Swiss variety examined here is not the standard variety 
but the dialect of the specific region, it will still be interesting to see whether this effect 
can be confirmed. In this section Swiss German is compared to Standard German by 
two speakers from Germany.
The data of the speakers from Germany is from the “Kiel Corpus of Read Speech” 
(Kohler/Pätzold/Simpson 1997, Simpson 1998, Database “kielread”). It contains 
segmented audio data by a 35 year old male speaker from Rhineland-Palatinate and a 
50 year old female speaker from Lower Saxony who each read 100 sentences in Stand-
ard German, amounting to 283 tokens for schwa and 614 tokens for other vowels. The 
same values were measured and extracted as for the data from Switzerland. The absolute 
formant values (before the normalization) of these two speakers are typical for the “Kiel 
Corpus of Read Speech” (Pätzold/Simpson 1997).
The figures 10 to 12 show that both in the Swiss dialects as well as in Standard Ger-
man schwa is clearly a central vowel.
First, the pronunciation of schwa in the three varieties is examined. The normalized F1, 
F2 and F3 values are compared for the speakers from Central Switzerland, Zurich and 
Germany. As above, only the data from sentences was used for the following analyses.
Fig. 10: Normalized vowels of speak-
ers from Central Switzerland (same 
as fig. 2)
Fig. 11: Normalized vowels of speak-
ers from Zurich (without single 
word utterances)
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While there is no significant difference between the first two formants of schwa in the di-
alects of Central Switzerland and of Zurich (see section 4.3), when comparing the Swiss 
data to the data from the speakers from Germany, linear mixed effects analyses show 
that the F1 values are significantly lower for the speakers from Germany (χ2(1) = 6.01, 
p = .014). If these speakers are indeed representative of their area, it can be presumed 
that the speakers of Swiss German pronounce schwa as a more open vowel than the 
German speakers of Standard German. The pronunciation of schwa thus seems to be 
more open in German-speaking Switzerland, both in the dialects and – based on the 
literature referred to in section 1.2 – in the standard variety, in comparison to Central 
and Northern Germany.
In order to interpret the data for schwa it makes sense to take into consideration the 
vowel systems of the three varieties. The normalized F1 and F2 values of every region 
are plotted in the figures 10–12. The observation that in Standard German schwa is fairly 
closed is most likely due to the existence of the vowel /ɐ/. In Standard German, there 
is a contrast between /ɐ/ and /ə/ in word pairs such as leiser [ˈlae̯zɐ] (‘quieter’) vs. leise 
[ˈlae̯zə] (‘quiet’). A more open pronunciation of schwa would endanger this distinction. 
By contrast, there is no such vowel in the Swiss German dialects of Central Switzerland 
and of Zurich, thus nothing stands in the way of more open pronunciation variants of 
schwa.
As reported in section 4.3, the values of F3 are higher for the speakers from Central 
Switzerland than for the speakers from Zurich. Linear mixed effects analyses show that 
the F3 values of the speakers from Germany are similar to the F3 values of the speakers 
from Zurich and also significantly lower than those of the speakers from Central Swit-
zerland (χ2(1) = 5.54, p = .019).
An analysis of the effect of duration of non phrase final schwa upon its quality re-
vealed no significant correlation. In contrast to the speakers of Swiss German, who pro-
Fig. 13: Comparison of the normal-
ized F1 values of the speakers from 
Central Switzerland, Zurich and 
Germany
Fig. 14: Comparison of the normal-
ized F2 values of the speakers from 
Central Switzerland, Zurich and 
Germany
Fig. 15: Comparison of the normal-
ized F3 values of the speakers from 
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nounce “long” schwa with a more open and slightly less fronted quality, the speakers 
from Germany do not pronounce schwa with a different vowel quality if it is longer. 
Furthermore, there is no significant difference between the quality of schwa in content 
words or in function words in the data from Germany.
6. Discussion
The analyses of the formant values of schwa in the Swiss German dialects of Central 
Switzerland and Zurich reveal higher F1 values for schwa suggesting a more open pro-
nunciation in the following cases:
– in hyperarticulated speech in single words (in comparison to read sentences),
– in content words (in comparison to function words) and
– when its duration is longer.
If the target for schwa in Swiss German were a completely central vowel there could 
be no phonetic undershoot or hypoarticulation (see Lindblom 1990). It would be 
expected that factors such as the above-mentioned have no effect and that the phonetic 
variation would be random. The fact that certain factors trigger a more open pronun-
ciation of schwa indicates that the target of the Swiss German schwa is a vowel which 
is not quite central. Since less careful and shorter articulation are known to cause a 
more central pronunciation of full vowels, it can be assumed that the target of schwa 
is closer to the slightly open central vowel pronounced when the articulation is more 
deliberate.
This assumption is reinforced by the comparison to the data from Germany, where 
the schwa is presumed to be a vowel whose position is quite central. The analysis of 
the formant values of the read speech by the speakers of Standard German reveals that 
neither the duration nor the word class has an effect upon the formant values of schwa. 
The fact that the variation shows no pattern, i. e. the factors which are known to cause 
centralization have no effect, indicates that in Germany – in contrast to Switzerland – 
the position of schwa’s target is fairly central.
The observation that the target for the Swiss German schwa is a slightly open vowel 
can also be illustrated by an example from the recordings: When a speaker from Zurich 
is shown the picture of a ladle she first says Löffäl (‘spoon’) but then realizes that the 
correct word is Chelä (‘ladle’), which she then mumbles before enunciating it clearly 
for the recording. She thus says [ˈløfːɜl {p ɒː ˈxelə p} ˈxelɜ]. In Löffäl and even more so 
the second time she utters the word Chelä she pronounces the schwa with a noticeably 
more open quality than in the mumbled utterance of Chelä.
An interdialectal comparison reveals significant differences between the values of 
the third formant of schwa in Central Swiss German and in Zurich German (see fig. 6), 
indicating that in Central Switzerland schwa is pronounced with more spread lips than 
in Zurich. This makes the vowel perceptually closer to the (spread) vowel [æ] – a differ-
ence which has been perceived and recorded in the dialectological literature.  
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The comparison with the speakers from Germany shows that in the Swiss dialects 
schwa is pronounced with a more open quality than in the Standard German varieties of 
Central and Northern Germany. A reason for the more closed pronunciation of schwa 
in Standard German may lie in the aim to avoid an overlap with the vowel /ɐ/.
That the schwa’s target in Swiss German is a less central vowel than the schwa in the 
Standard German variety of Central and Northern Germany may also be one factor 
which explains the tendency of many Swiss to represent this sound with the letter <ä>, 
thus expressing that it is perceived as closer to [æ] or [ɛ] (both generally transliterated 
as <ä>) than to the Standard German [ə]. Nevertheless, the analyses of the formants 
reveal that the allophones of /ə/ in Swiss German are central and not open or front 
vowels. The phonetic symbol which represents them best is [ɜ].
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